Abstract: Assessing well-being and occupants satisfaction is a growing concern in façade design practice, as 
81
which are intrinsic to the topic of well-being and occupants interaction within each domain [27] .
82
In architectural and engineering firms, well-being and occupants satisfaction is a growing concern as 83 increased awareness of employees owns health and well-being is becoming a global trend [20] [21] [22] . In response 84 to increasing recognition of the value of the assessment of well-being and occupants interaction in buildings 85 with adaptive facades in practice, previous efforts have been made to develop assessment studies of well-being 86 and occupants interaction in building with adaptive facades. One of the earliest studies is the study of Vine [23] 87 who investigated interaction between occupants and a dynamic venetian blind in an experimental setting. Clear 88 et al. [24] investigate the responses of 38 subjects to electrochromic windows in an experimental setting.
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Similarly, did Lee et al. [25] assess an electrochromic window control system in a fully monitored test-bed. The 
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Exceptionally, the study of Stevens (2001) 
102
Thus, in order to bridge this gap and improve the quality of evaluation of interactions between occupants
103
and their working environments in buildings with adaptive facade, we need to know the requirements and 104 troubles of the occupants. This is why we propose an occupant-based behavioral and opinion survey, the 105 analysis of the answers to which will allow us to identify the main problems in order to attenuate or eliminate 106 them. The aim is the creation of a validated survey that could be used in POE and also would enable facades 107 designers (architects and engineers) and operators (facility managers) to design and manage adaptive facades.
108
The purpose of this study was to create and evaluate the validity of an occupant-centered, multi domain 109 occupant well-being related survey appropriate for baseline benchmarking and ongoing evaluation of occupants' 110 satisfaction in experimental and real building settings. By including physical and non-physical assessment 111 domains, the survey was designed to accurately reflect the occupants' well-being and interaction in buildings 
Materials and methods
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For this study we developed a study conceptual framework that summarizes and visualizes our research 
122
From an epistemological point of view our study is not experimental and not empirical. By experimental we 123 mean measuring user's interaction and satisfaction in laboratory or test cell conditions. By empirical we mean 124 measuring the influence of the adaptive façade operation and design on user satisfaction, interaction or indoor 125 environmental quality. However, our study is a modelling study. We are not here focused on the nature of reality
126
(satisfaction, interaction and indoor environmental quality), rather we are focused on how we can know it. Also 127 due to the sensitivity of the building owner to release any negative information that can be used by occupants in 128 any future struggle, we hardly succeeded to convince the owner to allow us to benefit from the building 129 occupants to create the survey and not assess the building. In order to manage to do this study, we had three 130 previous failing case studies were the owner allowed us to do such study. Therefore, we found it more important 
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The domain identification for the survey was based on a literature review and framework for adaptive facades 136 evaluation developed by the first author to assess the well-being and interaction in buildings with adaptive 137 facades [1, 2] . Based on a novel object-based façade characterization and classification framework we identified 138 six domains as shown in Table 1 . The survey was developed based on questionnaire responses by occupants.
139
Their input was used to validate the six domains empirically thought to be related to an adaptive facades M A N U S C R I P T A C C E P T E D 
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Occupants who were employees in an office building with an adaptive façade were asked to participate in 
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The building is built in 2014 and is equipped with HVAC system and was designed to have fixed, non-operable 
182
Respondents were requested to provide data for their workstation's position, gender, age, and floor location.
183
The A4 double-page paper survey was structured into domains and their associated items (see Appendix A). The 
201
The climatic conditions in Louvain-La-Neuve over these 2 days were essentially the same: clear sky with solar 202 radiation and ambient temperature around 5°C. This 2-week interval was considered short enough for subjects to 203 make an assessment under identical conditions and long enough for them not to remember exactly their answers.
204
Thanks to two-week intervals, it was possible to compare the answers of test-retest reliability. Indeed, since 205 surveys might be subjective and can be influenced by factors such as mood, we repeated the survey twice. By M A N U S C R I P T 
A C C E P T E D ACCEPTED MANUSCRIPT
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Secondly, an exploratory factor analysis was carried out to reveal the different domains and their relevance.
229
The EFA is a statistical method used to uncover the underlying structure of a relatively large set 230 of variables. EFA is a technique within factor analysis whose overarching goal is to identify the underlying 231 relationships between measured variables. It is commonly used by researchers when developing a domain
232
(a domain is a collection of questions used to measure a particular research item) and serves to identify a set 
252
The OCAFAS-14 items and domains were analyzed for discriminant validity through correlating to the well- the survey personal data for the respondents in the study is presented in Table 2 .
268 Table 2 , Demographics of survey responders that provided information. 
273
glare as the main reason for dissatisfaction followed by the lack of control (66%) and lack of view (51%).
274
During the testing period of the survey, we amended Question 11 with a multiple choice question and an open 275 question to make sure our survey will cover all well-being and satisfaction domains. 
Domains identification
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
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The standardized regression weights results indicate that most of items show a strong relationship between the 298 individual items and the latent dimension factors or domain (see Table 4 ). This confirms the validity of the new 299 domains structure (G, TC and AC) and the strong correlation between each domain and the investigated items.
300
See Appendix A. 
301
303
The correlation between the ten items (questions) of the General (G) domain was analyzed using the Pearson 304 correlation coefficient. As presented in Table 5 , all items had a factor loadings ≥ 0.3. Item-to-item correlations 305 of 0.3-0.8 were considered sufficient to group the ten items indicated in Table 5 within the General domain (G).
306
This proofs correlations sufficient to group items according to the domain. See Appendix A. 
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309
The correlation between the three items (questions) of the Thermal Comfort (TC) domain was analyzed 310 using the Pearson correlation coefficient. As presented in Table 6 , all items had a factor loadings ≥ 0.45. Item-
311
to-item correlations of 0.3-0.8 were considered sufficient to group the three items indicated in 
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behavior at the office scale could increase energy use by 80% or reduce it by 50% from standard assumptions 365 [40] . There is an increasing global expectation for comfort and user satisfaction, which necessitated a new look
366
at how occupants are incorporated into building design and operation. In this context, our paper presents one of 367 the rare case studies where researchers get access to a building with an adaptive façade and inquire about users' 368 interaction and satisfaction. For this research, we consulted a statistics scientist and linguistic expert to create a 369 new survey that we consider as a good start. We know that our survey is not perfect but it should be seen as
370
novel contribution that future researcher should build upon and turn it from a generic survey to more technology 371 and context specific survey.
372
The proposed approach has been implemented among participants of an office building with an external 373 dynamic shading system made of movable louvres. In order to use the questionnaire, all occupants of a building
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had an equal chance of participating in the survey for our select (random) sample. Thus, in the context of this 375 research, we focused on occupants of office buildings with an adaptive façade in French Speaking Belgium, that 376 do paper and computer office work. 31% of the participants were females and 69% were males with a total 377 average age of 43 years. The 140 response of occupants working in office spaces with automated and movable
378
shading, suggest that OCAFAS-15 is useful for post-occupancy evaluations. We believe that the new survey 
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Needless to say, we only chose one time interval during the autumn on the 23rd of November and 4th of
417
December from 14:00 to 15:00. We should ideally have tested our survey three times daily by selecting
418
representative days at least in four seasons of the year. However, we could not have a full access to repeat our 419 survey. We hardly got access to this building after several trials with building owners of adaptive facades. We 420 did our best to push the limits and get a good representative sample of occupants who can help us to shape a M A N U S C R I P T A C C E P T E D 
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-The Occupant-Centered Adaptive Façades Assessment Survey (OCAFAS-15) can be found in Table 8 
